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(54) End-blocked nonionic surfactants 



(57) Alkylbenryl poly(oxyalkylene) derivatives of the formula 




wherein R, is a straight or branched chain 1 -4C alkyl group; R 2 is a straight or branched chain 4-20C alkyl group; R 3 
and R 4 are each, independently, H or CH 3 ; n and m are each integers wherein n + m does not exceed 20 have good 
nonionic surface activity, biodegradability and are stable to caustic powders. The compounds are useful in alkaline 
cleaning compositions, such as dishwater products, and also in rinse-aid formulations for use in automatic 

dishwashers. 
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SPECIFICATION 

End-blocked nonionic surfactants 

5 The present invention relates to end-blocked nonionic surfactants. More particularly, it relates to new 
alkylbenzyl poly(oxyalkylene) derivatives useful as nonionic surfactants. 

In the past a number of classes of compounds have been used, in detergents and janitorial compositions, 
as non-ionic surface active agents. Examples of these include amine ethoxylate propoxylates, benzyl- 
blocked alkylphenol alkoxylates and ethylene oxide-propylene oxide block copolymers. These materials 
1 o suffer the major disadvantage that they lack biodegradability and are unstable on solid caustic soda. 1 
Furthermore, such materials as are commercially available are ill-defined or have incompletely characteris- 
able chemical structure. 

In an attempt to overcome the problem of lack of biodegradability of prior nonionic surfactants, alcohol 
ethoxylate propoxylates, having molecular weights less than 1000, were used. Unfortunately, these 
1 5 materials have poor dispersibility in water at temperatures above their cloud points. In addition, they are 1 
unstable in the presence of solid caustic powders, e.g. caustic soda, as in the case of the earlier nonionics. 

Futher attempts to overcome the drawbacks of the prior art materials involved "blocking" the terminal 
hydroxyl group in fatty alcohol ethoxylates with alley! chlorides. The procedures used, however, were 
difficult and they made use of toxic and expensive materials. Similarly blocked non-ionics using benzyl 
20 chloride as alkylating agent were introduced although the commercial product was only about 70% blocked, 2 
indicating the poor efficiency of the blocking procedure. 

We have now discovered a range of compounds having good nonionic surface activity which are 
biodegradable and stable to caustic powders. Furthermore, we have discovered that these compounds can 
be prepared by a process which achieves greater than 90% blocking. 
25 The present invention provides new compounds which are represented by the following general formula I. 2 



wherein R, is a straight or branched chain alkyl group having from 1 to 4 carbon atoms; R 2 is a straight or 
branched chain alkyl group having from 4 to 20 carbon atoms; R 3 and R« are each, independently, H or -CH 3 , 
and n and m are each integers wherein the sum n + m is not greater than 20. 
As we have stated above, the group Ri is a 1 to 4 C alkyl. such as methyl, ethyl, propyl, isopropyl, n-butyl, 
35 isobutyl, sec-butyl and tert-butyl. The alkyl group R 2 attached to the phenyl ring of the blocking group is a 
straight or branched chain group containing from 4to 20 carbon atoms, preferably 8 to 12 carbon atoms. 
Preferred examples of suitable R 2 groups include straight and branched chain octyl, decyl and dodecyl 
groups. A particularly preferred R 2 group is n-dodecyl. 
The sum n + m is not greater than 20 and will usually lie within the range of from 5 to 1 5, more particularly 
40 within the range 8 to 14. A preferred value of n + m is 1 0. 

Some preferred compounds of the present invention are as follows: 
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2 



C 2 H 5 0(CH 2 CH 2 0) 10 CH 2 




C 12 H 25 



n-Bu 0 (CH 2 CH 2 0) 6 CH 2 



2 n 25 



10 



n-Bu 0 



(CH 2 CH 2 0) 1() CH 2 




C 12 H 25 



20 



25 



30 



35 



ind n-Bu 0(CH 2 CH 2 0) 14 




C 12 H 25 



The present invention also provides a process for preparing a compound of the formula I above which 
process comprises reacting a lowr alcohol of the formula fyOH, wherein Rt is as defined above, with an 
alkylene oxide selected from ethylene oxide and propylene oxide, and then reacting the ethoxylated and/or 
propoxylated material with an alkylbenzyl halide having the formula 



2 ^ «l ^CH 2 X, 



20 



25 



30 



35 



wherein X is a halogen atom, preferably a chlorine atom. In a preferred embodiment, the ethoxylated and/or 
propoxylated material is reacted with a mixture of alkylbenzyl chlorides, such as a mixture of C 8 and C 10 
alkylbenzyl chlorides to give a mixture of reaction products. 
If it is desired to form a compound of formula I wherein R 3 is H and R 4 is -CH3, then the lower alcohol is first 
40 reacted with ethylene oxide and the ethoxylated product is then reacted with propylene oxide. If the desired 40 
compound of formula I hasR 3 =CH 3 and R 4 =H, then the alcohol is first propoxylated and thealkyl 
propoxylate is then ethoxylated. The amount of reactants used in this step, of course, depend upon the 
desired values of n and m in the final compound. Usually, the amounts of alkylene oxide used will be 
sufficient such that the sum of n + m is within the range of from 5 to 15. The alkoxylated lower alcohol is then 
45 condensed with the alkylbenzyl chloride. The condensation reaction will usually be conducted In the 45 
presence of an alkali metal hydroxide, typically NaOH. The condensation reaction is preferably phase 
transfer catalysed with, for instance, a catalytic amount of a tetraalkyl ammonium halide. By the use of this 
process, it is possible to achieve a blocking efficiency of greater than 90%. Furthermore, it should be noticed 
that, in the above-described process, end-blocking of the molecule and the introduction of the hydrophobe 
50 into the molecule are carried out in one step unlike prior art processes. Thus, by the process of the invention, 50 
it is possible to make end blocked non ionics at low cost 

The compounds of the invention have relatively low molecular weight and meet E.E.C. legislation on 
biodegradability {Directive 82/242/EEC). They are stable on solid caustic powders and have excellent 
defoaming properties, go d wetting and detergency. The comp unds f the invention are, therefore, 
55 particularly w II suited to use in strongly alkaline cleaning compositions in combination with solid caustic 55 
p wders, such as powdered caustic soda. In particular, the compounds f the present invention ar 
especially us f ul as low-f aming or anti-foaming ingredients in alkaline powd r dishwashing products. They 
may also be used advantage usly in rinse-aid formulations for aut matic dishwashing and may control or 
prev nt foam generated by rstabilis dbyf d soils. 

60 

Example 1 

1 mold of n-butanol was ethoxylated with 10m les of ethylene oxide by a conventional m thod.The 
ethoxylated pr duct(150g) was then charged t g ether with 50% caustic soda soluti n (80 g) and, as catalyst, 
benzyltriethylammonium chloride (2.5 g). The temperature of this mixture was raised to 90-95°C at which 

-Qr^nc-^rp * mivturp M n-octv! and D-decvlbenzvl chloride (45 q) was run in over a period of 3 hours. The 65 
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reaction mixture was then heated to 11 0°C and maintained at that temperature for 1 hour. After cooling, th 
reaction mixture was washed with water to remove salt, unreacted polyglycol and catalyst. The product 
comprised a mixture of:- 



BuO(CH 2 CH 2 0) )0 CH- 

Example 2 

1 5 The procedure of Example 1 was repeated, except that methanol, instead of n-butanol, was used. The 1 
product comprised a mixture of 

rfeO(CH 2 CH 2 o) 10 cw 2 --^^^— ^ H 17 ^ 



and 



25 



MeO(CH 2 CH 2 



2 



Example 3 

The procedure of Example 1 was repeated except that dodecyl benzyl chloride, instead of p-octyl and p-decyl 
30 benzyl chloride, was used. 3 
The product comprised 



35 



BuO (CH 2 CH 2 0) 1Q CH 2 




C 12 H 25 



Some of the properties of the products obtained in Examples 1, (A), and 2, (B), were measured and 
compared with those obtained for a prior art unblocked non-ionic surfactant, nonyl phenol 9.5 mole 
40 ethoxylate ( NP 95). These are set out below. 
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A 



45 



50 



55 



1 . Cloud point, at concentration 
of 1% in water, in°C 

2. Foam (by Ross Miles), at a 
concentration of 0.1% in water 
and temperature 5°C below 
cloud point, in mm. 

3. Foam at cloud point, at 
concentration of 0.1% in 
water, in mm. 

4. Wetting (by Drav s)ata 
concentration of 0.1% in 
water and temperature 5°C 

b low cloud p int, in sec nds 

5. Stability on caustic 



A 
34 

41 

30 



11 

g od 



B 
47 

61 
28 



21 

good 



NP95 
52 

100 
66 



4 

very poor. 



These results sh w that the compositi ns A and B, which are in acc rdanc withth pr sentinventi n, 
€0 show a big foam reduction compared to the pri rartc m pound and suff r nly small loss in wetting 
prop rties. 

Th compounds of this invention are advantageously us d as low-foaming or antifoaming ingr dientsin 
alkalin powder dishwashing products. 
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Example 4 

An alkaline powder dishwashing pr duct with good cleaning p wer and contr lied foaming characteristics 
is prepared by blending the following: 

Sodium metasilicate 30% by weight 5 

Soda ash 38% by weight 

*Trisodium nitriio triacetic acid powder 10% by weight 

Sodium tripolyphosphate 20% by weight 

Suitable compound of present invention 2% by weight 

10 

*e.g. Nervanaid NTAConc. Powder, a trade name of A.B.M. Chemicals Ltd. 

wherein the suitable compound of the present invention is one or a mixture of more than one of the 
following: 

15 

a) A compound according to formula 1 wherein 
(n -r m) = 10and 

R 3 = R 4 « H and R, = C 2 H 5 and R 2 = C 12 H 25 

b) a compound according to formula 1 wherein 

o 0 (n + m) = 6 and 20 

r 3 = r 4 = h and R, = C 4 H 9 (n-butyl) and R 2 = C 12 H 2S - 

c) a compound according to formula 1 wherein 
{n -r m) = 14and 

R 3 = R 4 = H and Rt = C 4 H 9 (n-butyl) 
25 and R 2 = Ci 2 H 25 . 25 

The compounds of the invention are advantageously used in rinse-aid formulations for automatic 
dishwashing. Spotless quick-drying is achieved without causing subsequent foaming problems in 
those machines where rinse water is re-cycled into the wash-water. Furthermore formulations 
containing compounds of the present invention may control or prevent foam generated or stabilised 3u 
by food soils. 

Example 5 

Rinse aid formulations for automatic dishwashing according to the following recipes give spotless 
35 quick-drying: 35 

Suitable compound of present invention 25% 

Di propylene glycol 10% 
N-lauroyl sarcosinate 1% 

40 Water 64% 40 

Where a suitable compound of the present invention includes a mixture of compounds according to formula 
1 , wherein, for example, (n + m) = 6 and 14 and R 3 - R4 = H and R, = C 4 H 9 (n-butyl) and R 2 = C 12 H 25 . Such 
mixture comprises 60% of such compound wherein (n + m) = 14 and 40% of such compound wherein (n + 
45 m ) = Q t a nd when the formulation of Example 5 is made with this mixture of non-ionic surface active agents a 45 
formulation (Formulation 1 ) with properties superior to those of current commercial formulations is 
obtained, as measured in the following tests: 



50 



Actives % 
(Drying at110°C) 



Protein* 
Foam (mm) 



Haze Temp. 
(°C) 



Dispersibility 
in water at 
80°C 



Glass rinse 50 

appearance 

at80°C 



55 



Formulation 1 36 

Commercial Product A 30 

Commercial Product B 50 

Commercial Product C 32 



24 
184 
50 
90 



61 
51 
60 
47 



Excellent 
Fair 
G d 
G d 



Excellent 
Very good 55 
Fair 
Fair 



* Protein foam tests measur the height of foam produced in a dynamic foaming test with 100 ppm $q 
of rinse aid in water f 150 ppm hardness in the presence of 0.25% milk protein and 0.36% alkaline 
builders at a temperature f 60°C. The test involes pumping the test s lution at a pressure of 5 psi 
through a 1.8 mm rifice with a fall of 750 mm ont the surface of the t stsoluti n with recirculati n 
for5min. 
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CLAIMS 

1 . A compound which is represented by the following general formula:- 



73 

R 1 0(CH 2 CH0: 



n 



-(CH. 



10 wherein is a straight or branched chain 1-4C alkyl group; R 2 is a straight or branched chain 4-20C alkyl 
group; R 3 and R A are each, independently, H or -CH 3 ; and n and m are each integers wherein the sum n + m 
is not greaterthan 20. 

2. A compound as claimed in claim 1 , wherein R 2 is a straight or branched chain alkyl group having from 
8 to 12 carbon atoms. 

15 3. A compound as claimed in claim 2, wherein R 2 is a straight or branched chain octyl, decyl or dodecyl 
group. 

4. A compound as claimed in any one of claims 1 to 3, wherein the sum of n + m is in the range of from 5 
to 15. 

5. A compound as claimed in any one of claims 1 to 4, wherein is n-butyl; R 2 is a substantially linear 
20 dodecyl; R 3 and R 4 are both H and the sum n + m is in the range of from 5 to 15. 

6. A compound as claimed in any one of claims 1 to 4 f wherein R n is ethyl; R 2 is a substantially linear 
dodecyl ; R 3 and R 4 are both H and the sum n + m is in the range of from 5 to 1 5. 

7. A method of preparing a compound having the following general formula:- 
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wherein is a straight or branched chain 1 -4C alkyl group; R 2 is a straight or branched chain 4-20C alkyl 
group; RaandF^are each, independently, H or -CH 3 ; and n and mare each integers wherein the sum n + m 
is not greaterthan 20, 

which method comprises reacting an alochol of the formula R^H, where R, is as defined above, with an 
alkylene oxide selected from ethylene oxide, propylene oxide and mixtures thereof and then reacting the 
resulting alkoxylated material with an alkylbenzyl halide having the formula 



CHJC, 



wherein R 2 is as defined above and X is a halogen atom. 

8. A method of preparing a compound having the following general formula:- 



-(CH 2 CH0) r -CH r ^^^ 



wherein R, is a straight or branched chain 1-4C alkyl group; R 2 is a straight or branched cha.n 4-20C alkyl 
group; and n and m are each int gers wh rein the sum n + m is not greaterthan 20, wh.ch method 
comprises reacting an alochol of the f rmula R^H, where R, is as d fined ab ve, with ethylen ox.de, then 
55 r acting the resulting ethoxylated product with propylene oxide and then reacting the resulting 
propoxylat d material with an alkylbenzyl halide of the formula:- 
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where R2 is as defined above and X is a halogen atom. 

9. A method of preparing a compound having the following general formula:- 
R jO ( CH 2 CH0 ( CH 2 CH£ 

10 wherein Ri is a straight or branched chain 1-4C alkyl group; R 2 is a straight or branched chain 4-20C alky! 10 
group; and n and m are each integers wherein the sum n + m is not greater than 20, which method 
comprises reacting an alcohol of the formula RnOH, where R1 is as defined above, with propylene oxide, 
reacting the resulting propoxylated material with ethylene oxide and then reacting the resulting ethoxylated 
product with an aikylbenzyl halide of the formula 




wherein R 2 is as defined above and X is a halogen atom. 

10. A cleaning composition comprising a mixture of caustic soda and at least one compound as claimed 
in claim 1. 

11. A cleaning composition substantially as hereinbefore described in Example 4. 

25 1 2. A rinse aid formulation for use in an automatic dishwater substantially as hereinbefore described in 25 
Example 5. 
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